CLAIMS 



WHAT IS CLAIMED IS: 



1. An antimicrobial composition, comprising: 
pyrithione or a pyrithione complex; and 

a zinc or copper or sillver source selected from the group 
consisting of zincr or copper or silver salts, zinc or 
copper or silver oxides, zinc or copper or silver 




hydroxides, zinc 
copper or silver 



wherein the weight rat 
source to said p^ 



or copper or silver sulfates, zinc or 
chlorides, zinc or copper or silver 
metals, zinc or dopper or silver complexes, and 
combinations thereof ; 

io of said zinc or copper or silver 
rithione or said pyrithione complex 
is in the range flrom about 1:300 to about 50:1, and 
wherein said antimicrobial composition has an enhanced 
biocidal effect ejgainst microorganisms selected from 

ing of free- living microorganisms, 
parasitic microorganisms , adherent microorganisms, 
biofilms, and combinations thereof. 



the group consist 



The antimicrobial composition of claim 1, wherein said 
pyrithione complex is selected from the group consisting of 
pyrithione salts and pyrithione adducts . 
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The antimicrobial composition of claim 2, wherein said 
pyrithione salt is selected from the group consisting of 
sodium pyrithione, potassium pyrithione, lithium 
pyrithione, ammonium pyrithione, zinc pyrithione, copper 
pyrithione, calcium pyrithione, magnesium pyrithione, 
strontium pyrithione, silver pyrithione, gold pyrithione, 
manganese pyrithione, ethanolamine pyrithione salt, 
chitosan pyrithione salt, disulfide pyrithione salt, and 
combinations thereof , 

The antimicrobial compositioiz of claim 2, wherein said 
pyrithione adducts are selected/ from the group consisting 
of 2 , 2 ' -dithiopyridine-^fV^dioxide and alkali or alkaline 
earth complexes of 2 , :y -dithiopyridine-1 , 1 ' -dioxide . 

The antimicrobial composition of claim 1, wherein said zinc 
salt is selected from the group consisting of zinc acetate, 
zinc oxide, zinc carbonate, zinc chloride, zinc sulfate, 
zinc hydroxide, zinc citrate, zinc fluoride, zinc iodide, 
zinc lactate, zinc oleate, zinc oxalate, zinc phosphate, 
zinc propionate, zinc salicylate, zinc selenate, zinc 
silicate, zinc stearate, zinc sulfide, zinc tannate, zinc 



# 

tartrate, zinc valerate, zinc gluconate, zinc undecylate, 
and combinations thereof. 

The antimicrobial composition /of claim 1, wherein said 
copper salt is selected from /the group consisting of copper 
disodium citrate, copper triethanolamine , copper carbonate, 
cuprous ammonium carbonate , /cupric hydroxide, copper 
chloride, cupric chloride, /copper ethylenediamine complex, 
copper oxychloride, copperf oxychloride sulfate, cuprous 
oxide, copper thiocyanat^J, an/l combinations thereof. 

The antimicrobial compoafition of claim 1, wherein said 
silver salt is selected/ from the group consisting of silver 
bromide, silver chloride, silver citrate, silver iodide, 
silver lactate, silveir nitrate, silver oxide, silver 
picrate, and combinations thereof. 

The antimicrobial composition of claim 1, wherein said zinc 
or copper or silver complex comprises zinc or copper or 
silver in combination with a complexing agent. 

The antimicrobial composition of claim wherein said 
complexing agent is/selected from the group consisting of 
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eolites, titania, carbon, azoles, EDTA, EGTA, crown 
ethers, cryptates , /cyclodextrin, and combinations thereof, 



The antimicrobial composition of claim 1, wherein said zinc 
or copper or silver source is generated electrolytically , 



The antimicrobial composition of claim 1, wherein said 
weight ratio of agfld zinc or copper or silver source to 
said pyrithioarfe or said pyrithione complex is in the range 
of from about 1:100 to about 1:1. 



A method of inhibiting the growth of microorganisms 
selected from the group consisting of free-living 
microorganisms, parasitic/ microorganisms, adherent 
microorganisms, biofilms, and combinations thereof, 
comprising the step of/ contacting said microorganisms with 
an antimicrobial /fofa/osition comprising pyrithione or a 
pyrithione comi/lex;) /and a zinc or copper or silver source 



selected from ti 
silver salts, z/l 




e ^roup.consi sting of zinc or copper or 
copper or silver oxides, zinc or 



copper or silver hydroxides, zinc or copper or silver 
sulfates, z\u/c /or copper or silver chlorides, zinc or 
copper or silver metals, zinc or copper or silver 
complexes, and combinations thereof; wherein the weight 
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ratio of said zinc or copper or/ silver source to said 
pyrithione or said pyrithione complex is in the range from 
about 1:300 to about 50:1, and wherein said antimicrobial 
composition has an enhanced l/iocidal effect against said 
microorganisms . 
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13. The method of claim 12, wherein said pyrithione complex is 
selected from the group consisting of pyrithione salts and 
adducts of pyrithione. 

14. The method of claim 13, /wherein said pyrithione salt is 
selected from the group consisting of sodium pyrithione, 
potassium pyrithione, ir^thium pyrithione, ammonium 
pyrithione, zinc py2n_£h|_one , copper pyrithione, calcium 
pyrithione, magnesaun/ pyrithione, strontium pyrithione, 
silver pyrithion^, gfpld pyrithione, manganese pyrithione, 
ethanolamine py^ithfiloneysalt , chitosan pyrithione salt, 
disulfide pyrit/hipnje salt, and combinations thereof, 



20 15. The method of claiin r3~, wherein said pyrithione adducts are 
selected from the /group consisting of 2 , 2 ' -dithiopyridine- 
1,1' -dioxide and alkali or alkaline earth complexes of 
2,2' -dithiopyridine-1 , 1 ' -dioxide . 
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16. The method of claim 12, wherein said zinc salt is selected 
from the group consisting of zir/c acetate, zinc oxide, zinc 
carbonate, zinc chloride, zinc Sulfate, zinc hydroxide, 
zinc citrate, zinc fluoride, zinc iodide, zinc lactate, 
zinc oleate, zinc oxalate, zinc phosphate, zinc propionate, 
zinc salicylate, zinc selenatJe, zinc silicate, zinc 
stearate, zinc sulfide, zinc/ tannate, zinc tartrate, zinc 
valerate, zinc gluconate, zjnc undecylate, and combinations 
thereof . 



17. The method of claim , 12, whprein said copper salt is 

selected from the group consisting of copper disodium 
citrate, copper triethanqfLamine, copper carbonate, cuprous 



ammonium carbonate, cum?lc 
cupric chloride, copper /ethyl 
oxychloride, copper oxy<pMorijde su 
copper thiocyana/ce , and! £omb: 



roxide, copper chloride, 
enediamine complex, copper 
fate, cuprous oxide, 
ions thereof. 



18. The method of 
20 selected from 

silver chlorid 



ulaim la, wherein said silver salt is 
the gitpopp consisting of silver bromide, 
er citrate, silver iodide, silver 
lactate, silver nitrate, silver oxide, silver picrate, and 
combinations thereoi 
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aureus, Candida albicans, jPityrosporum ovale, and 
combinations thereof. / 



A fuel, fluid, or lubricant, comprising water or an organic 
base fluid and an antimicrobial composition, said 
antimicrobial composition comprising pyrithione or a 
pyrithione complex; anfl a zinc or copper or silver source 
selected from the group consisting of zinc or copper or 
silver salts, zinc or copper or silver oxides, zinc or 
copper or silver hydr/oxides, zinc or copper or silver 
sulfates, zinc or copper or silver chlorides, zinc or 
copper or silver metals, zinc or copper or silver 
complexes, and combinations thereof; wherein the weight 
ratio of said zinc qr copper or silver source to said 
pyrithione or sai^T £yi!yithione complex is in the range from 
about 1:300 to/abou/t 5(S>:1, and wherein said antimicrobial 
composition hAs an Ifenhanced biocidal effect against 
microorganisms selloj^a from the group consisting of free- 
living microorganisms, parasitic microorganisms, adherent 
microorganism^ , yDi/of ilms, and combinations thereof. 



The fuel, fluid, pr lubricant of claim 24, wherein said 
weight ratio of said zinc or copper or silver source to 



said pyrithione or said pyrithione complex is in the range 
of from about 1:100 to abofut 1:1. 

The fuel, fluid, or lubridant of claim 24, further 
comprising a component selected from the group consisting 
of corrosion inhibitors, {surfactants, and combinations 
thereof . 



A coated substrate comprising a substrate together with a 
coating on said substrate, said coating being produced by: 
(a) contacting said substrate with a coating composition 
comprising pyrithione or a pyrithione complex; and a 
zinc or copper or salver source selected from the 
group consisting ofl zinc or copper or silver salts, 



ies , 



hr or 



zinc or copper ojc $il^ 
silver hydroxi 
zinc or copp 
silver meta 



LS, Z1I 



er oxides, zinc or copper or 
zinc or copper or silver sulfates, 
orides, zinc or copper or 
opper, or silver complexes, 



ver 



or, 



and combination 
said zinc o 



opp 



thereof; wherein the weight ratio of 
;r or silver source to said 



pyrithione or saiid pyrithione complex is in the range 
from about 1:300 /to about 50:1, and wherein said 
antimicrobial composition has an enhanced biocidal 



effect against n 



icroorganisms selected from the group 



consisting of free-living microorganisms, parasitic 
microorganisms, adherent microorganisms, biofilms, and 
combinations thereof; and 
(b) drying said coating/ composition on said substrate to 
produce said coated substrate. 

The coated substrate made by the method of claim 27. 

The coated substrate pf claim 27, wherein said weight ratio 
of said zinc or copper or silver source to said pyrithione 
or said pyrithione cpmplex is in the range of from about 
1:100 to about 1:1. 



A coating composition, comprising: 

(a) a base medium Jcofnpri sing water or a solvent resin 
system selected/ frdm the group consisting of vinyl, alkyd, 



epoxy, acrylia, po 
combinations /there 
(b) a biocice 



consisting es 
complex; and a zin 
from the group conp 
salts, zinc or copfpe 
silver hydroxides, 



^uifethane and polyester resins, and 
and/ 

ing an antimicrobial composition 
lly of pyrithione or a pyrithione 
2 or copper or silver source selected 
isting of zinc or copper or silver 

r or silver oxides, zinc or copper or 
zinc or copper or silver sulfates, zinc 



or copper or silver chlorides, zinc or copper or silver 
metals, zinc or copper or silver complexes, and 
combinations thereof; wherein the weight ratio of said zinc 
or copper or silver sourde to said pyrithione or said 
pyrithione complex is in/ the range from about 1:300 to 
about 50:1, and wherein /said antimicrobial composition has 
an enhanced biocidal ef/fiect against microorganisms selected 
from the group consisting of free-living microorganisms, 
parasitic microorganisms, adherent microorganisms, 
biofilms, and combinations thereof. 



The coating composition of claim 30, wherein said weight 



ratio of said zinc o 



: copper or silver source to said 



pyrithione or said pyrithione complex is in the range of 



from about 1:100 



A composition cc 
fiber, or a text 
plastic or a fib^r a 





\t 10:1 



sing a pl/astic or a woven or non-woven 
which Emprises, in combination, a 
an antimicrobial composition 




consisting essentially of pyrithione or a pyrithione 



complex; and a zinc 
from the group consi 
salts, zinc or coppe 



or copper or silver source selected 

sting of zinc or copper or silver 

r or silver oxides, zinc or copper or 



silver hydroxides, zinc or copper or silver sulfates, zinc 
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or copper or silver chlorides, zinc or copper or silver 
metals, zinc^or^copper /or silver complexes, and 
combinations thereof; wherein the weight ratio of said zinc 
or copper or silver source to said pyrithione or said 
pyrithione complex d/s in the range from about 1:300 to 



about 50:1, and v^r 
an enhanced bic/cic 
from the groW 



sis. 



em saq.d antimicrobial composition has 
against microorganisms selected 
hg of free -living microorganisms, 



ef fec/t 



parasitic mic^eTqfrganisms , adherent microorganisms, 
biofilms, and cjbmbinat ions thereof. 



An antimicrobial composit/ion for treating microorganisms 
selected from the group /consisting of free-living 
microorganisms, parasitic microorganisms, adherent 
microorganisms, biofilms, and combinations thereof, 
comprising : 

a salt of pyrithio/ie; and 
a zinc metal salo; 

wherein the weight ratio of said water-soluble zinc metal 
salt to said salt of pyrithione is in the range from about 
1:300 to aboui: 50:1, and wherein said antimicrobial 
composition nas an enhanced biocidal effect against 
microorganisms selected from the group consisting of free- 
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living microorganisms, parasitic microorganisms, adherent 
microorganisms, biofilms, and combinations thereof. 



The antimicrobial composition of cJ^im -3"37 wherein said 
salt of pyrithione is spditim pyrithione and said zinc metal 
salt is selected^rrom the group consisting of zinc 
chlorid^<" zinc oxide, zinc sulfate, and combinations 
thereof , 



An adhesive composition, /comprising: 

(a) an adhesive base medium; and 

(b) a biocide comprising an antimicrobial composition 
consisting essentially /of pyrithione or a pyrithione 
complex; and a zinc ov copper or silver source selected 
from the group consisting of zinc or copper or silver 
salts, zinc or copper or silver oxides, zinc or copper or 
silver hydroxide s fj /qi\c or copper or silver sulfates, zinc 
or copper or si/ver/ chllorides, zinc or copper or silver 

er or silver complexes, and 

erein the weight ratio of said zinc 
silver source to said pyrithione or said 
is in the range from about 1:300 to 
about 50:1, and ^herein said antimicrobial composition has 
an enhanced biodidal effect against microorganisms selected 



metals, zinc £>r cot 
combination^ ther 
or copper o 
pyrithione 
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from the group consisting /of free-living microorganisms, 
parasitic microorganisms ,/ adherent microorganisms, 
biofilms, and combinations thereof. 



An elastomer composition, comprising: 

(a) an elastomeric base medium; and 

(b) a biocide comprising an antimicrobial composition 
consisting essentialw of pyrithione or a pyrithione 
complex; and a zinc ©r copper or silver source selected 
from the group consisting of zinc or copper or silver 
salts, zinc or copper or silver oxides, zinc or copper or 
silver hydroxides, pine or copper or silver sulfates, zinc 
or copper or silver chlorides, zinc or copper or silver 



metals, zinc or co; 



>per or silver complexes, and 




is 



combinations ther^pdfT^Wherein the weight ratio of said zinc 

r squrce to said pyrithione or said 
in the range from about 1:300 to 
n s^id antimicrobial composition has 
feet against microorganisms selected 
hsisting of free-living microorganisms, 
ganisms, adherent microorganisms, 
biofilms, and combinations thereof. 

A sealant composition, comprising: 
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(a) a sealant base medium; and 

(b) a biocide comprising an arycimicrobial composition 
consisting essentially of pyr/lthione or a pyrithione 
complex; and a zinc or copper or silver source selected 
from the group consisting of zinc or copper or silver 
salts, zinc or copper or sliver oxides, zinc or copper or 
silver hydroxides, zinc o4 copper or silver sulfates, zinc 
or copper or silver chlomdes, zinc or copper or silver 
metals, zinc or copper or silver complexes, and 
combinations thereof; wherein the weight ratio of said zinc 
or copper or silver source to said pyrithione or said 
pyrithione complex is ifn the range from about 1:300 to 
about 50:1, and wherein said antimicrobial composition has 
an enhanced biocidal affect against microorganisms selected 



from the group con 
parasitic microo 
biofilms, and 



ing of free -living microorganisms, 
dms, adherent microorganisms, 
ombinfetions thereof . 



gand 



A skin care composiplon/ comprising : 

(a) a skin care /base; and 

(b) a biocijde ^comprising an antimicrobial composition 
consisting essentially of pyrithione or a pyrithione 
complex; and a zinc or copper or silver source selected 
from the group consisting of zinc or copper or silver 
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salts, zinc or copper or silver oxides, zinc or copper or 
silver hydroxides, zinc or/ copper or silver sulfates, zinc 
or copper or silver chlomdes, zinc or copper or silver 
metals, zinc or copper or silver complexes, and 
combinations thereof; wherein the weight ratio of said zinc 
or copper or silver soprce to said pyrithione or said 
pyrithione complex is /in the range from about 1:300 to 
about 50:1, and where/in said antimicrobial composition has 
an enhanced biocidal /effect against microorganisms selected 
from the group consisting of free -living microorganisms, 
parasitic microorganisms, adherent microorganisms, 
biofilms, and combinations thereof. 



A method of preseryjUri^~c^llulose-based material, comprising 
the steps of 

contacting a /cellulqfse-based material with an 
antimicrobial comjpogfitiorfL, comprising 
pyrithione /or a p^ithione cpmplex; and 
a zinc or copper lor silver source selected from the group 
consisting/a>f zinc or copper or silver salts, zinc or 
coppeS^p^ silver oxides, zinc or copper or silver 
hydroxides,/ zinc or copper or silver sulfates, zinc or 
copper or silver chlorides, zinc or copper or silver 
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metals, zinc or copper or syilver complexes, and 
combinations thereof ; 
wherein the weight ratio of safid zinc or copper or silver 
source to said pyrithione or said pyrithione complex 
is in the range from about 1:300 to about 50:1, and 
wherein said antimicrcpial composition has an enhanced 
biocidal effect againJst microorganisms selected from 
the group consisting/ of free-living microorganisms, 
parasitic microorganisms, adherent microorganisms, 
biofilms, and combinations thereof. 

The method of claim 39,/ wherein said cellulose-based 
material is selected from the group consisting of wood, 
paper, cardboard, and jbombinations thereof, 

A method of preserving detergents or surfactants, 
comprising the steps pf ; 
contacting a detergeiMC or surfactant with an antimicrobial 
composition, comprising : 

pyrithione or/a pyrithione complex; and 
a zinc or copper or silver source selected from the 
group conjsisting of zinc or copper or silver 
salts, zinc or copper or silver oxides, zinc or 
copper or silver hydroxides, zinc or copper or 
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silver sulfates, zinc or /copper or silver 
chlorides, zinc or copper or silver metals, zinc 
or copper or silver complexes, and combinations 
thereof ; 

wherein the weight ratio pf said zinc or copper or 
silver source to said pyrithione or said 
pyrithione complex /is in the range from about 
1:300 to about 50:/l, and wherein said 
antimicrobial composition has an enhanced 
biocidal effect against microorganisms selected 
from the group qfonsisting of free -living 
microorganisms,/ parasitic microorganisms, 
adherent microorganisms, biofilms, and 
combinat ions thereof . 



A pharmaceutical co 

(a) a pharmaceut} 

(b) an antimicrj 
pyrithione or a 
a zinc or coppe 

consisting 
copper or 



lAosition, c^mprisii 



on, comprising: 
acceptable carrier; and 

ng 

onk comple^; and 
r or silver source selected from the group 
of ^rLnc or— chopper or silver salts, zinc or 
r oxides, zinc or copper or silver 



hydroxides, ziiic or copper or silver sulfates, zinc or 
copper or silver chlorides, zinc or copper or silver 
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metals, zinc or copper or silver complexes, and 
combinations thereof ; 
wherein the weight rat^o o£ said zinc or copper or silver 
source to said p#rijETiione or said pyrithione complex 
is in the ra#c^ from about 1>300 to about 50:1, and 
wherein Sg&d #itimicrobi>arl composition has an enhanced 
biocida^I efc^ct aq^ifist microorganisms selected from 
the giroi^S /consisting of free-living microorganisms, 
parasitic^ microorganisms, adherent microorganisms, 
biofilms/, and combinations thereof, 
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